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INTRODUCTION

Research on testing procedures in college instruction has tradi
tionally examined three important sets of variables:

study-time dis

tribution as a function of test frequency, test performance as a
function of study-time, and examination performance as a function
of test frequency (Hutchinson and Conrad, 1926; Class, 1935;
Janczarek, 1970; Hesse, 1971; Hubbard, 1971; Mawhinney et al., 1971).
In terms of these three sets of variables, a desirable testing pro
cedure would prompt the students to study often, increase the likeli
hood of higher grades on tests, and increase the likelihood of higher
grades on midterm and final examinations.
Many studies have examined methods for increasing students'
scores on tests.

Walters et al. (1975) indicate that high-scoring

students reportedly study less than low-scoring students, stating that
low-scoring students "seemed to be using much less efficient study
tactics to get to the same final level of performance as that of the
high-scoring students".

(It should be noted that this does not mean

that most students could not improve their scores by spending more
time studying.)

Johnson et al. (1975) stated that "...little evi

dence at all exists about the actual study behavior which constitutes
that amorphous class of responses we call studying.

It seems unlikely

that all of these different responses are equally effective and effi
cient in their effects on academic performance.

In addition, not all

of what we commonly refer to as study behavior is objectively observa
ble ..."

1
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So perhaps dependent variables in addition to study time should
be examined, since differences in academic performance do not always
reflect differences in study time.

Completing workbook assignments

is a type of study behavior, with advantages over other types— for
both the subject and experimenter.

The workbook provides the student

with additional exposure to the material, and the questions can pro
vide some indication of what material is important.

Second, depending

upon whether the workbook contains multiple-choice questions, essay
questions or fill-in-the-blank questions, the type and comprehensive
ness of the student's answer can be shaped.

Workbook assignments are

also advantageous for the experimenter because direct control can be
maintained over the number and type of questions, and there can be
come control over question difficulty.

If all the workbook assignments

are completed, the experimenter has reason to believe that the students
have covered a given amount of material, in a given format, at least
once before the test.

Once the workbook assignment is completed and

graded, both the student and experimenter have an objective product
to measure the individual performance.

Since the student's workbook

assignments precede the actual test on the material, any errors in the
workbook assignments can be corrected so as to increase the likelihood
that the student will provide the correct answers to that material on
the test.
Many studies (Miles et al., 1967; Jenkins and Deno, 1971; Neisworth,
1973; Semb, 1973) obtained results indicating that test performance
does improve with the use of study guides covering test materials.
Study guides contained multiple-choice, essay or fill-in-the-blank
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questions, either singly or in combination.
Other studies have manipulated the frequency with which tests are
administered in order to increase the likelihood that students will
obtain higher examination scores (Janczarek, 1970; Hesse, 1971; Semb,
1973 and 1973a).

Ruskin and Johnson (1977), in a summary of the test

frequency and unit size studies, concluded that "it is not clear...how
large the units should be.

We can only say that student performance

on major examinations is higher when students are tested on units that
are four more times as small as other units over which they are
tested."
To date, the literature shows that in order to increase the like
lihood that students will obtain high scores on tests, frequency tests
should be given over small amounts of material, accompanied by workbook
assignments.

However, how frequent does the testing have to be in

order to obtain high scores?

Given that a class will meet once each

day, daily testing appears to be an optimum test frequency.

Is there

some combination of test frequency and workbook assignment frequency
that is as equally effective in increasing the likelihood that students
will obtain high scores as daily testing and workbook assignments?
The present study attempted a more fine-grained analysis of the
effects of different test frequencies combined with daily workbook
assignments on student test performance.

Different combinations of

test frequencies with or without daily workbook assignments were used
in order to illustrate the effects of the different test frequencies,
the effect of daily workbook assignments, and their combined effects
on the students' test, midterm and final examination scores, and
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workbook scores.

Four questions were addressed:

(1) Are there con-

sustent and replicable effects from daily, weekly, or tri-weekly test
ing frequencies?

(2) Is there a significant difference between students

with daily workbook assignments and those students without daily work
book assignments?

(3) And, if a significant difference exists, will

the effects also appear on the midterm and final examinations?
workbook performance be affected by test frequency?
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(4) Will

METHOD

Subjects and Setting

The subjects were 187 students in eight sections of the Intro
ductory Psychology course at Western Michigan University during the
fall of 1977.

They were primarily freshmen who had not declared either

a major or minor in Psychology.

Prior to the study, all students in

the section signed informed consent forms that the Departmental Human
Subjects Committee had approved.

The study materials were the intro

ductory text Psychology, co-authored by Malott and Whaley (1977), and
its accompanying workbook Introduction to the Concepts of Psychology,
which covered all the objectives in the text.

There are several reasons

for the similarity between text objectives (Appendix B ) , workbook ob
jectives (Appendix C), and the test objectives (Appendix D ) .

Given

the multiple-choice format, there are not many plausible alternatives
to either the question stem or the set of alternatives.

This is not

viewed as a handicap because it would be impossible to cover the
existing 1200 objectives with a high level of mastery in one semester,
at anything other than a recognition level.

Experimental design

The study utilized a reversal design across test frequencies for
each of the eight sections.

The four sections that met the first hour

were assigned to the workbook condition (daily workbook assignments)

5
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and the four sections that met the second hour were assigned to the no
workbook condition (no daily workbook assignments).

Then one section

from each condition was randomly assigned to one of the following test
frequency sequences:

DAILY/WEEKLY/DAILY; WEEKLY/DAILY/WEEKLY; DAILY/

TRIWEEKLY/DAILY; TRIWEEKLY/DAILY/TRIWEEKLY.

Each test frequency was

in effect for class days.

Procedure

Those students in the workbook condition had daily workbook assign
ments regardless of the test frequency in effect.

In the no-workbook

condition, there were no daily workbook assignments and the workbook
was not allowed in class.

Each day, students in both conditions were

assigned a chapter in the text (or portion of a chapter) to be read by
the next class meeting.

Those students in the workbook condition also

had to do the corresponding material in the workbook.

After the stu

dents in the workbook condition answered the multiple-choice workbook
questions, they coded those answers on a mark-sense sheet (a computergraded answer sheet).

They then handed the sheet to the teaching ap

prentice at the beginning of class.
There were four possible points for each workbook assignment:
two points for handing it in completed on time, and two points for
having answered 80% or more of the questions correctly.

In the no

workbook condition, students received four points each day that they
arrived at class on or before the hour and stayed for the entire per
iod.

This was done in order to balance the points that the students

in the other condition could earn on the workbook assignments.
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The number of points that could be earned on the multiple-choice
tests during each test frequency was 120.

With daily tests, there were

12 tests, each with 10 questions worth one point apiece.

With weekly

tests, there were three tests, each contained 40 questions worth one
point each.

With the tri-weekly tests, there was only one test, with

60 questions worth two points each.

Reliability

Each test day the experimenter compared each student's graded
answer sheet with the answer key in order to calculate reliability for
test scores, workbook scores, and examination scores.

Reliability

equalled the number of agreements divided by the number of agree
ments plus disagreements, multiplied by one hundred ((A/A+D)100).
liability was 100% throughout.
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RESULTS

Unit-test scores as <1 function of test frequency

The daily test frequency produced the highest unit-test scores,
the weekly test frequency the second highest, and the tri-weekly test
frequency produced the lowest unit-test scores, in both the workbook
and no-workbook conditions (Tables I and I I ) .

In 15 of 16 comparisons,

the median unit-test score was higher for the higher test frequency.
T-tests were used to evaluate the differences between unit-test scores
for different test frequencies.

The results are shown in Table III.

Workbook scores as <a function of test frequency

The test frequency did not have a consistent effect on the students’
workbook scores; in only five of eight comparisons did the median work
book scores increase as the tesc frequency increased (Table III).

Unit-test scores as a_ function of workbook assignments

The students with daily workbook assignments scored significantly
higher on unit-tests than did those students without daily workbook
assignments, in 11 of 12 comparisons between workbook and no-workbook
sections on the same test frequency sequence (Tables I and II, t-test,
P <-05).
The effects of test frequency and workbook assignments seemed to
combine in a linear manner; that is, the test scores increased as a
function of the frequency of the test, regardless of whether workbook

8
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Table I:

Median percent correct on unit tests as a function of test
frequency for each section in the no-workbook condition.

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

TABLE I

MEDIAN PERCENT CORRECT ON UNIT TESTS AS A FUNCTION
OF TEST FREQUENCY FOR EACH SECTION IN THE NO-WORKBOOK CONDITION

Section

Phase 1

Phase 2

Phase 3

1

Daily
78

Triweekly
70

Daily
80

2

Triweekly
63

Daily
83

Triweekly
68

3

Weekly
80

Daily
89

Weekly
81

4

Daily
78

Weekly
78

Daily
84
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Table II:

Median percent correct on unit tests as a function of test
frequency for each section in the no-workbook condition.
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TABLE I I

MEDIAN PERCENT CORRECT ON UNIT TESTS AS A FUNCTION
OF TEST FREQUENCY FOR EACH SECTION IN THE NO-WORKBOOK CONDITION

Section

Phase 1

Phase 2

Phase 3

5

Daily
82

Triweekly
81

Daily
87

6

Triweekly
76

Daily
88

Triweekly
77

7

Weekly
85

Daily
88

Weekly
85

8

Daily
90

Weekly
87

Daily
94

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

13

Table III:

Comparisons of the effects (p^.05) of test frequency
on test scores.

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

14

TABLE III

COMPARISONS OF THE EFFECTS ( p < .05) OF
TEST FREQUENCY ON TEST SCORES

Comparison

Daily/Weekly

Workbook

No-Workbook

Non-Significant

Non-Significant

Daily/Tri-weekly

Significant

Significant

Weekly/Tri-Weekly

Significant

Significant
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assignments were in effect; however, the overall level of test perfor
mance was higher when combined with workbook assignments, regardless
of the test frequency.

Examination scores as a_ function of workbook assignments

Students in the workbook condition obtained a higher percentage
of "A"s and "B"s, and a smaller percentage of "C"s, "D"s, and "E"s than
the students in the no-workbook condition on the midterm and final
examinations (Table IV).

Comparison of daily and weekly test frequency scores

The students with daily tests and daily workbook assignments,
and weekly tests and daily workbook assignments received higher test
scores than those students with weekly tests and no workbook, or daily
tests and no workbook assignments (Table V ) .

Summary of results

In summary of these results, we may draw four main conclusions.
First, there is a statistically significant difference between workbook
and no-workbook sections in terms of academic performance on unit tests
and midterm and final examinations.

Second, as the test frequency

decreases, so do the students' unit-test scores— regardless of whether
daily workbook assignments are used.

Third, a daily test frequency

can be reduced to a weekly test frequency while maintaining daily work
book assignments, with only a five percent decrease in students' unittest scores.

And finally, the test frequency has no consistent effect

on the students' workbook scores.
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Table IV:

Workbook median percent correct for each test frequency.
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TABLE IV

WORKBOOK MEDIAN PERCENT CORRECT FOR EACH TEST FREQUENCY

Section

Phase 1

Phase 2

Phase 3

5

Daily
86

Triweekly
87

Daily
90

6

Triweekly
86

Daily
91

Triweekly
93

7

Weekly
87

Daily
90

Weekly
90

8

Daily
87

Weekly
92

Daily
91

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

18

Table V:

Percent of students in workbook and no-workbook conditions
obtaining each grade on the midterm and final examinations.
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TABLE V

PERCENT OF STUDENTS IN WORKBOOK AND NO-WORKBOOK CONDITIONS
OBTAINING EACH GRADE ON THE MIDTERM AND FINAL EXAMINATIONS

Exam Grade

Midterm
Workbook

Final

No-Workbook

Workbook

No-Workbook

A

72%

41%

71%

40%

B

9%

26%

12%

26%

C

6%

12%

6%

12%

D

5%

12%

5%

12%

E

9%

10%

6%

11%
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DISCUSSION

The present study makes two contributions to the literature by
providing new data on test frequencies and their combinations with
daily workbook assignments, and by systematically replicating (Sidman,
1960) the results of earlier studies.

(Systematic replication refers

to the changing of some of the parameters in a follow-up study and
observing whether the same general functional relationship occurs be
tween the independent and dependent variables.)
The present study differed from Semb's earlier studies (1973,
1975) in the following ways:

(a) Semb used a mastery criterion and

self-pacing, whereas the present study used instructor-pacing and no
mastery criterion; (b) Semb used long-and short-answer essay questions
in the study guide, whereas the present study used multiple-choice
questions;

(c) Semb’s study questions were either without answers

(student answered) or with answers (instructor answered), whereas the
present study used multiple-choice questions, each with five alternative
answers, of which one or more were correct (no answer keys were pro
vided);

(d) Semb used final examination performance to determine stu

dents' final grades, whereas the present study used workbook scores,
test scores, midterm and final examination scores to determine the
students' final grades; (e) Semb required that the study-guide questions
be mastered before the student could progress to subsequent units,
whereas the present study placed point contingencies on workbook per
formance, however, neither workbook usage nor performance was a prerequisite
20
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for advancement to subsequent course materials.
The present study obtained results similar to the results Semb
(1973, 1975) obtained in that:

(a) the workbook did increase unit-

test scores,

(b) students did obtain high scores on the workbook

assignments,

(c) students with the workbook assignments scored signi

ficantly higher on the midterm and final examinations than did those
students without workbook assignments,

(d) the higher the test fre

quency, generally, the higher the students' test scores.

Social validation of test frequency and workbook assignments

The students filled out an anonymous questionnaire at the end of
the semester, indicating:

test frequency preferred, whether they used

the workbook, and if they did, whether they found it useful.
They were almost unanimous in their preference for the more fre
quent testing schedule.

(Out of 187 students, only 3% did not prefer

the more frequent testing.) Forty-five percent of the students in the
no-workbook condition indicated that they did use the workbook during
the semester; 32% indicated that they did not use it; and 23% did
not respond.

Students who used the workbook in the no-workbook con

dition, as well as students in the workbook condition, indicated the
workbook was useful.

Value of contingencies for workbook assignments

Throughout the semester, the workbook was available in the book
store for those students in the no-workbook condition.

But still stu

dents with daily workbook assignments usually received higher unit-test
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scores and examination scores than students in the no-workbook con
dition.

So these data suggest that the major utility of the workbook

was in having graded assignments in it, and not in its availability
(since it was available at additional cost to all the students, and
as indicated by the questionnaire, many of the students in the no
workbook condition did not use it).

This suggests that educators

should place point contingencies upon daily workbook usage with some
criterion for degree of correctness if they wish to increase the like
lihood that the students will actually use the workbook; they should
not merely state that the workbook is "strongly recommended", or
"available", or even "probably helpful".
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APPENDIX A

Theoretical Analysis

There are several problems associated with using tests alone as
an indication of material mastery.

The first problem is that tests

do not provide students with cues as to what they should study,
since the test is given after students have the opportunity to
study.

The test does provide the student with cues as to what they

should have studied, after the opportunity to study that materual
has passed.
Since students tend to do the bulk of their studying just before
tests, by giving students daily tests, the likelihood that they will
study each day is increased.

However, the students still rely on

test performance as an indication of how well they have mastered the
materials.

Thus, while students might study more often with fre

quent testing, the second problem is:

how to increase the likelihood

that students will study in the most appropriate or functional way?
There are many types of responses, with wide ranges of topography,
distribution and effectiveness which are described as study behavior.
The study behaviors that a college student will perform are most likely
the result of the student's reinforcement history and training and,
thus have a high probability of occurring.

Therefore, it is unlikely

that a new study technique will be adopted by all students since it
will (to some extent) have to compete with a long reinforcement history
of other behaviors.

Thus, it is more reasonable to make use of the
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student's existing study behavior repertoire, instead of attempting
to directly compete with it.

Toward this goal, a program could be

created in which students used existing study behaviors to complete
a task which contained a mastery criteria.

The student would continue

to do the task until the desired mastery level was obtained.
are two advantages to such an approach:

There

the instructor can have the

program applicable to a wide range of study behaviors, and increase
the opportunities for inefficient study behaviors to be replaced by
more efficient ones.

Within this paradigm, the workbook is not a study

behavior, but rather it is the task with a mastery criteria — an occasion
for the student to emit study behavior in order to succeed.

For example,

an instructor assigns a chapter of material and a given number of
workbook problems for which there is some level of mastery criterion.
The student has then to apply whatever study behaviors are in his or
her repertoire to reach that criterion.

If the study behaviors are

ineffective and inefficient, then the person will have to recycle
through the incorrectly answered problems more often than the student
whose study behaviors are effective and efficient.

The latter student's

study behaviors will be reinforced (assuming that spending less time
and having all problems answered correctly is reinforcing), and the
former student's behavior will be punished (assuming that doing the
same problems and getting incorrect answers is aversive)— or at least
not as frequently reinforced.

The recycling also offers the instructor

one method to identify those individuals with inefficient study be
haviors without having to wait until the test is administered, and it
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increases the likelihood that the student with inefficient study
behaviors will ask for assistance.

The completing of workbook

assignments is one method to check the accuracy of study behavior be
fore the test, and if the test is similar to the workbook, the likel
hood that students who correctly answer the workbook questions will
also correctly answer the test questions.
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APPENDIX B

Sample Text Objectives

1)

Define learned response generalization.

2)

Define unlearned response class.

3)

In what sense is playing a guitar or other instrument a double
reward?

28
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APPENDIX C

Sample Workbook Questions

1)

2)

3)

Which of the following defines learned response generalization?
A.

The tendency for responses that have no unlearned relation
ship to occur in the same setting because they've produced
the same result there in the past.

B.

The tendency for responses having an unlearned relationship
to each other to occur in the same setting.

C.

The tendency for responses that have no unlearned relation
ship to occur in totally different settings.

D.

A pattern of responding acquired through learning where a
response occurs in the presence of stimuli that may differ
in many ways, but share at least one common feature.

E.

The tendency for new responses to occur spontaneously, even
in a fixed stimulus situation.

Why

does learned response generalization occur?

A.

Because each response in the class produces different rewards.

B.

Because each response in the class can occur in different
stimulus situations.

C.

Because each response in the class tends to produce the same
reward.

D.

Because of a genetic tendency toward variety in responding.

E.

A & B.

In what sense is playing a guitar or other instrument a double
reward?
A.

The music maker is rewarded both by the sound of the music and
the touch stimuli involved in playing the instrument.

B.

People who play one instrument are likely to play another also.

C.

Music comes from any sources other than instruments.

D.

The music maker is rewarded both by the sounds of the music and
other people's reactions to it.

E.

B & C.
29
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APPENDIX D

Sample Unit-Test Questions

1)

Define learned response generalization, according to the text.
(a)

2)

Define unlearned response class.
(a)

3)

the tendency for new responses to occur spontaneously, even
in a fairly fixed stimulus setting; (b) the tendency for
responses that have no unlearned relationship to occur in
the same setting, because they've produced the same result
there in the past; (c) the tendency for responses having
an unlearned relationship to occur in the presence of many
different stimulus settings; (d) the tendency for responses
having no unlearned relationship to occur in totally different
stimulus settings; (e) the tendency for stimulus control of
unlearned responses to generalize to learned responses.

a group of responses which are controlled solely by unlearned
stimuli; (b) a group of responses that are alike in form,
but tend to produce different results; (c) a group of re
sponses that are likely to occur in the same stinulus situa
tion, but which produce different results; (d) a group of
responses that are alike in that they tend to produce the
same result, and are subject to learned response generaliza
tion; (e) a group of responses that are
alike in that they
tend to produce the same result, and are subject to unlearned
response generalization.

How might a guitar or other instrument be considered a double reward
(a)

the music-maker might be rewarded both by the sounds produced
by the instrument and by the sounds produced by his/her singing
(b) the music-maker may be rewarded both by the sounds he/she
makes and by other people's reactions to the sounds; (c) the
music-maker may be rewarded both by the sounds he/she makes
and by the touch stimulus involved in playing the instrument;
(d) people who play one instrument are also likely to play
another; (e) all of the above.
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APPENDIX E

Study Time

In an attempt to document the amount of study time, all students
received time sheets to record the time they began and finished study
ing the testbook during the week.

(Time for the workbook was not

requested because four sections did not use the workbook in class.)
Students handed in completed time sheets each Monday at the beginning
of class, and received new time sheets at the end of that class.

There

were no contingencies for turning in the time sheet or for having it
filled out.

Time sheets were collected for the first phase only.

Students with daily workbook assignments studied less than the
students without daily workbook assignments, and both groups tended to
perform the bulk of their studying just before the tests.

This pattern

of study behavior is most obvious during the tri-weekly test frequency
(Figure 1).
The results confirmed the earlier findings by Mawhinney et a l .
(1971) that students did the bulk of their studying just before their
tests.

The daily test frequency produced the most consistent patterns

of study behavior (Figures 1, 2, and 3), supporting the earlier sug
gestion by Malott and Svinicki (1968) that frequent assignments and
deadlines appear to produce steady rates of study behavior.
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Figure 1:

Mean study time in minutes/day for daily test frequency
with workbook assignments.

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

WEEK 1

WEEK 2

WEEK 3

34

Figure 2 : Mean study time in minutes/day for weekly test frequency
with workbook assignments.
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Figure 3:

Mean study time in minutes/day for tri-weekly test frequency
with workbook assignments.
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APPENDIX F

Probe Tests

Students in the workbook and no-workbook conditions received
probe tests on the first and last day of each test frequency.

For

each phase, on the first day of class, the students received a 10
question, multiple-choice pre-test; and on the last day of class,
they received a post-test that contained the same 10 multiple-choice
questions in a different order.

At the end of the first and second

phase, the students received a pre- and post-test on the same day.
There were no contingencies for correct or incorrect answers,
except that each student could not receive the unit-test for that day
without completing the probe test first.
The probe-test scores during the last phase were unusually low
regardless of the test frequency because the probe test occurred on
the day before the final examination (Tables VI and VII).

Students

reported answering the probe test questions as quickly as possible,
in order to have as much time as they could to ask questions about
the final examination since there were strong contingencies on their
examination performance and none on their probe test performance.
The results show that in only five of eight comparisons, the
difference between the pre- and post-test scores was greater with
more frequent testing, during the first two phases.

Given the dif

ference in students' test scores, one would expect the greater dif
ference in more of the comparisons.

One possible explanation for
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Table VI:

Test frequency ranking by median percent correct during
the first test frequency.
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TABLE VI
TEST FREQUENCY RANKING BY MEDIAN PERCENT
CORRECT DURING THE FIRST TEST FREQUENCY

Median Percent
Correct

Condition

90

Daily tests with daily workbook
assignments

85

Weekly tests with daily workbook
assignments

82

Daily tests with daily workbook
assignments

80

Weekly tests without daily workbook
assignments

78

Daily tests without daily workbook
assignments (both sections)

76

Triweekly tests with daily workbook
assignments

63

Triweekly tests without daily work
book assignments
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Table VII:

Amount improvement on probe tests (Post-Score - Pre-Score)
for each test frequency in the no-workbook condition.

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

TABLE VII

AMOUNT IMPROVEMENT ON PROBE TESTS (POST-SCORE - PRE-SCORE) FOR
EACH TEST FREQUENCY IN THE NO-WORKBOOK CONDITION

Section

Phase 1

Phase 2

Phase 3

1

Daily
17

Triweekly
7

Daily
-7

2

Triweekly
11

Daily
21

Triweekly
8

3

Weekly
17

Daily
9

Weekly
3

4

Daily
7

Weekly
19

Daily
8

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

42

Table VIII:

Amount improvement on probe tests (Post-Score - Pre-Score)
for each test frequency in the workbook condition.
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TABLE VIII

AMOUNT IMPROVEMENT ON PROBE TESTS (POST-SCORE - PRE-SCORE) FOR EACH
TEST FREQUENCY IN THE WORKBOOK CONDITION

Section

Phase 1

Phase 2

Phase 3

5

Daily
25

Triweekly
17

Daily
8

6

Triweekly
14

Daily
17

Triweekly
13

7

Weekly
21

Daily
31

Weekly
14

8

Daily
29

Weekly
30

Daily
7
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the apparent discrepancy is that the probe test questions were not
precise enough to discriminate between the more infrequent test
frequencies.
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APPENDIX G

Cost Effectiveness

The results of a cost-effectiveness analysis show that students
have over 40 minutes per week to work on lab experiments and additional
course material when on a weekly test frequency with daily workbook
assignments, when compared to students on a daily test frequency with
out daily workbook assignments (the current standard procedure in
this setting), see Table IX.

And yet there is no significant dif

ference in their performance on unit tests.
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Table IX:

Cost effectiveness and test frequency.
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TABLE IX

COST EFFECTIVENESS AND TEST FREQUENCY

ACTIVITY

CLASS TIME (Minutes/Week)
Daily Tests/No Workbook

Weekly Tests + Workbook

Discussion

40

40

Test

80

25

Answers

20

5

Rat Lab

60

170

200

240

TOTAL
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APPENDIX H

Future Research

In follow-up studies, several methodological points should be
considered.

First, data should be collected on how often students

read the complete text assignment before answering the workbook
questions, because there is no documentation as to whether students
read the text only in those areas where the text objective matches the
stem of the workbook question, or whether they read the entire assign
ment before answering the workbook questions.

Second, instructions

should be given to the students on how to use the workbook and text
objectives.

Although the workbook and text do contain instructions

on how to use the objectives in each, there are no data to show that
the students read the instructions, let alone followed them.

Third,

completed workbooks should be collected intact at the end of each
semester, in order to minimize the opportunity for students to purchase
or borrow workbooks that already have the correct answers marked.

And,

finally, workbook and no-workbook sections should be combined within
each hour, instead of being separated by hours, in order to increase
the likelihood that differences in academic performance are due to
the dependent variables and not uncontrolled factors.
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